INTRODUCTION
People receiving peritoneal dialysis (PD) for end-stage kidney disease (ESKD) can experience substantial physical and psychosocial burden (Lew & Piraino 2005; Cano et al. 2007; Murtagh et al. 2007; Tong et al. 2013; Almutary et al. 2016) and poorer quality of life compared with healthy individuals (Merkus et al. 1999; Lew & Piraino 2005) . Gastrointestinal (GI) problems are particularly common in ESKD due to uraemia, medication side-effects, and comorbidities (Yasuda et al. 2002; Dong & Guo 2010) . Those most frequently reported by individuals undergoing PD include constipation, nausea, and diarrhoea (Cano et al. 2007; Figueiredo et al. 2012; Dong et al. 2014) , as well as decreased appetite and distorted taste (Affrin et al. 2016) . One third are also estimated to be affected by irritable bowel syndrome (Shirazian & Radhakrishnan 2010) . Whilst previous research has demonstrated that GI complications are associated with poor psychosocial wellbeing among dialysis groups (Strid et al. 2002; Zhang et al. 2013; Almutary et al. 2016) , the mechanisms underlying this relationship are unclear.
LITERATURE REVIEW
Emerging evidence suggests a bi-directional relationship between the gastrointestinal system and the brain, referred to as the mind-gut axis (Carabotti et al. 2015) . Microbiome distributed in the GI tract are modified by factors including stress, antibiotic medication, and diet (Foster & Neufeld 2013; Wing et al. 2016) , possibly explaining recent observations of microbial imbalance in individuals with chronic kidney disease (CKD) (Vaziri et al. 2013; Wing et al. 2016) . Symptoms of anxiety and depression, which are commonly experienced by people on dialysis (Lew & Piraino 2005) , may also influence the onset and severity of GI symptoms (Levy et al. 2006; Wouters & Boeckxstaens 2016) .
To maintain GI health and ensure effective therapy, people undergoing dialysis are recommended to limit consumption of foods high in potassium, phosphate, salt, and protein and significantly restrict fluid intake (Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group 2013). These requirements are associated with a sense of frustration and restriction for individuals with CKD and have negative implications for their social lives and relationships (Tong et al. 2009; Morris et al. 2015; Palmer et al. 2015) . Some also employ self-directed changes to diet and eating behaviour to avoid or improve GI symptoms (Hollingdale et al. 2008; Salamon et al. 2013) , which may have physiological and psychosocial consequences.
Despite the prevalence of GI and psychological problems in ESKD, little attention has been given to the patient's experience of GI symptoms and their potential impacts on psychological wellbeing and quality of life. This study aimed to explore the experiences, perspectives and opinions of individuals undergoing PD, regarding the links between diet, GI health, and psychosocial wellbeing. Themes identified from this work are of applied interest to patients, dieticians, and other health professionals in nephrology and reveal areas for further investigation.
METHODS

PARTICIPANT SELECTION AND SETTING
This study was conducted through a tertiary public hospital in South Australia providing inpatient and outpatient treatment for adults with ESKD. Eligible participants were people receiving PD for ESKD, who were recruited though a purposive sampling strategy. Potential participants were identified by their nephrologist, approached by dialysis nurses and introduced to the study, and then followed up for standard consent and arrangement of interview. Ethics approval was obtained from the relevant Hospital and University Human Research Ethics Committees (HREC Reference number: HREC/ 16/RAH/523). Staff of the hospital identified potential participants.
DATA COLLECTION
A semi-structured interview with each participant was conducted by author ED between April and June 2017. All participants provided written informed consent. Recruitment and interviews ceased when no new emerging themes were attained from the data (theoretical saturation) (Morse 1995) . Nine interviews were conducted face-to-face in a private hospital room and one was conducted via telephone. One participant's partner was present for their interview. Interviews lasted between approximately 60 and 90 minutes. Participants were first asked questions about their demographic details and disease history. The interview guide was informed by clinical experience and a literature review examining gastrointestinal health and psychosocial wellbeing in dialysis cohorts (Table 1 ). All interviews were audio recorded with the participant's consent and transcribed verbatim.
DATA ANALYSIS
Data were analysed using the framework approach, a variant of thematic analysis (Pope et al. 2000) . Framework analysis allows the identification of themes in the data through inductive and deductive methods. The researcher engages in a fluid analytic process across five stages, during which constant comparisons are made within and across interview transcripts (Pope et al. 2000) . The first stage, familiarisation, begins at data collection as each interview is transcribed and re-read, to identify the point of saturation. Second, the researcher begins identifying the thematic framework, applying emerging codes, themes, and concepts. Third, the researcher indexes all of the themes by systematically applying the thematic framework to the data. Fourth, the data are synthesised and arranged into a chart by subject area and theme. Finally, a concept map is developed to demonstrate associations between themes. An audit trail was maintained throughout data collection and analysis, which detailed the author's thoughts on each interview, emerging themes, changes to the thematic framework, and explanations of analytic decisions made. All interview transcripts and identified themes were reviewed by author A C-H. Participants were offered the opportunity to review their transcript to make comment or corrections; seven asked for a copy and none provided feedback. Participants were not asked to review findings.
FINDINGS
Fourteen people were invited to participate. Three declined, with two indicating they were time-poor due to treatment commitments and one provided no reason. One participant withdrew after arranging an interview due to a decline in health. Participants (N ¼ 10) were five men and five women aged 31-77 years (Mean ¼ 59.3, SD ¼ 15.67). All were receiving automated PD (APD). The length of time since commencing their current dialysis therapy ranged from one month to two years. Three participants had previously received renal replacement therapies including hemodialysis, continuous ambulatory peritoneal dialysis, and kidney transplantation. Nine participants were married and one was single. Two participants were in the paid workforce and eight were not. Two participants had a diagnosed psychological disorder, managed with psychotropic medications.
THEMES
A central theme of Autonomy emerged representing participants' experiences of the psychosocial consequences of PD, GI symptoms, and diet and reduced fluid allowances. This overarched two main themes of Loss of Autonomy and Attempts to Gain Autonomy. Main themes and respective sub-themes are described below, with illustrative quotes provided in Table 2 (identifying information has been omitted from quotes to protect participant anonymity). A concept map illustrating associations among themes is provided in Figure 1 .
LOSS OF AUTONOMY
INTERFERENCE TO DAILY LIFE
Participants reported experiencing GI symptoms of nausea, diarrhoea, vomiting, reflux, constipation, flatulence, stomach cramps, and dry retching. Some were uncertain about what
Quality of life
Can you tell me about how peritoneal dialysis has impacted your life? Relationships Lifestyle Sleep How has having kidney failure and undergoing dialysis affected your mental and emotional wellbeing?
Diet & gastrointestinal health
Can you tell me about any changes to your diet you've had to make since starting dialysis?
Liquid restrictions? Changes in tastes/textures of foods? Changes in appetite? Do you experience any gastrointestinal, or gut, symptoms, for example nausea, diarrhoea, or constipation?
How do you cope with that/those symptom(s)? Do you notice a connection between GI symptoms and your mood/emotions/energy? How have dietary changes/GI symptom(s) impacted your life? 
Sub-theme Quotations 1) Loss of Autonomy
Interference to Daily Life "I really-, like I can't go shopping really. I can't wander around the shops. I have to-, I have to know where every public toilet is wherever I go because I know I'll be visiting it. And you know, like, where were we somewhere the other day, and I said 'Oh I've got to go ' and [partner] goes 'Not again!' and I'm going 'Yeah, again!'" "You might need to plan-, you just have to be, you just have to be aware of it and as I said, plan, you know, maybe get up a bit earlier just in case that day, what you eat is going to impact on you." Dialysis process and sleep "But there's other issues too I think, I'm not quite sure, you know, you've got to make sure that your bowels are completely empty before you go on the [dialysis] machine otherwise it doesn't work properly. So, you've got to think of these things so you make sure that everything is right, the conditions are right for dialysis to work." "No, but it does on how the machine feels. Yep. Sick, sick, sick of it." "Like the main ones for me have been the weight, the bowels, the alarms uh, which have just been a frustration." Food Aversion "So, I used to love nothing more than a really nice rump steak with a red wine-, um. [. . .] Annoyed is not the word. Disappointed. Something I liked so much, which I can't even stand the-((Leans away and grimaces)). But lots of foods are doing that to me at the moment. Um, I couldn't hardly eat last night either, for feeling like that and it's usually only in the mornings I feel like that but-, but last night I just noticed that I couldn't-, I wasn't coping with the meal that was in front of me and there was nothing wrong with it." "I just eat food because I've got to eat -it tastes bloody aw-. . . I don't even drink beer anymore because it just tastes rotten, upsets your tastebuds. . .Just tastes bloody awful most of the time." ". . .they serve roast lamb and vegetables and gravy and I think 'Ohh, ohh, the smell, the taste!'. Right now at this moment, I would throw up if you asked me to eat a plate of roast lamb. I really would. . .The taste and the smell [have changed]." Restriction "Um, it's [fluid restriction]. . . it's the worst thing ever. I really hate it. When I went on this [APD] they said 'Oh you won't be on a fluid restriction', but within-, I wouldn't be on a fluid restriction and that was fine. Cause I'm a big drinker. I like drinking. And, I just find it's the worst thing, that's what really, really pisses me off, more than my guts, is that fact that I can't have a nice, big, cold glass of cordial and just chug it down and think 'Yeah that was nice' and have another one if I wanted." "No you can't eat the food that you, the food that I like. I can't eat oysters, you can't eat prawns, you can't eat tomatoes, you can't eat stone fruit. You name it, you can't eat it." Friendships and social life "Yeah, sometimes when my friends call me to go out I just don't, I can't be bothered sometimes. I feel that because they basically can have a drink of wine or stuff like that, and I basically can't. Or they might go out certain places where they can eat certain foods and I can't, it's like-well sometimes I think like, 'Why am I bothering?', like 'Why should I go out for?'" "It's more so when you go out, if you go out for tea with someone, or you know, avoiding foods from that point of view can be a bit more hard, um, because you enjoy eating nice things when you go out... " Impacts on partner "So there's a bit of fiddling around for her [partner] . And I don't like greasy foods, uh, yeah. preceded symptoms, whilst others attributed them to the consumption of foods high in fat, fibre, and sugar. GI symptoms were an additional dialysis-related burden and disruptive to dayto-day activities. Some participants reported planning their day in anticipation of diarrhoea or delayed morning routines due to vomiting. Frequent bowel movements limited one participant's ability to gain pleasure from particular activities due to the recurrent need to use the bathroom and fear of not finding one when in public.
Dialysis Process and Sleep
Recurrent bowel openings, reflux, and constipation were disruptive to dialysis therapy. One participant reported abdominal pain severe enough to prevent them from sleeping and others described bowel functions as inhibiting to dialysis exchanges, causing the machine to beep and disrupt sleep. Unpredictable bowel openings meant one participant often had to re-commence the time-consuming routine of preparing and connecting to the dialysis machine at night, including the threeminute hand washing process.
Impacts on Relationships Some participants described feeling like an impost to others due to unpredictable GI symptoms and frequent need to use the toilet during outings. Others were conscious of restraining flatulence out of fear of offending others. One described the anticipation of bowel motions, in addition to the abdominal catheter, as contributing to their decreased interest in sex since commencing APD.
POWERLESSNESS
Participants experienced a loss of autonomy within the confusing web of consequences of ESKD and PD, including diet and fluid restrictions, GI symptoms, changes in body shape, weight gain, fluid retention, and an inability to exercise. Participants described feeling frustrated and discouraged when their attempts to gain influence over these issues resulted in further challenges or they received unfavourable blood test results. They felt confined by the limits of ESKD and powerless to effectively gain control over these problems, with some describing themselves as servants or bystanders to PD. Some participants felt physically uncomfortable in their bodies or perceived themselves as unattractive.
FRUSTRATION
Participants described GI symptoms as annoying and a strong sense of Frustration at repeated efforts to manage GI symptoms boxes and where they are and which ones are current. I haven't got a clue. And in the morning when I get off, I get all the bags into the sort of the rubbish bin and take them out and he's the one that deals with them. . .That's his job and he's not going to let me do it." "Yeah so, doing the orders every month to get the stock that we need, she does all that. And yeah she's very good at sort of getting scripts and just generally being on top of stuff that you need to prepare the areas and whatever to make sure that it's all clean and you know, we don't get infections and things like that so. and bowel health successfully, given the emphasis placed on this by dialysis nurses. Despite experiencing frequent and distressing GI symptoms, one participant had not sought medical advice as they reported managing other health issues was burdensome enough.
FOOD AVERSION
Participants described a loss of autonomy over food preferences, resulting from an interaction between changes in the taste, texture, and smell of foods, loss of appetite, and GI symptoms. Participants described aversions to foods high in protein and fat, which were associated with a strong sense of disgust, feeling nauseous, and the urge to vomit. Appetite and interest in foods frequently changed. Some participants described a discrepancy between their psychological desire for particular foods and their body's ability to comfortably consume them. Changes in tastes for foods and food aversions were strong and inexplicable and for some led to a loss of pleasure.
RESTRICTION
Participants felt restricted by the renal diet requirements. They perceived limited freedom to choose what they could eat and drink, resulting in anger and frustration.
Friendships and Social Life
Adhering to the renal diet was particularly challenging when eating in public with others. This affected one participant greatly, who reported their dietary requirements had at times prohibited them from accepting invitations to eat out with friends.
Impacts on Partner
Participants in a relationship reported that their partners had adopted the same diet out of ease of preparing and cooking meals. They perceived adhering to the renal diet as an unfair inconvenience and restricting for their partners as well as themselves.
PARTNER AS A CARER Participants described their partner as a carer/assistant to PD therapy. Some were responsible for monitoring their spouse's food intake and preparing nutritionally appropriate foods. Partners had other "jobs" including ordering treatment supplies and medications, lifting heavy fluid boxes, organising appointments, and cleaning and preparing the dialysis machine for use. Two participants described themselves as passive recipients of dialysis therapy, which their partners did for them. 
ATTEMPTS TO GAIN AUTONOMY
COPING WELL
Overall, participants reported coping well with GI symptoms, with many relying on medications to reduce their frequency. Other simple strategies provided relief when GI symptoms caused physical discomfort, including engaging in a relaxing activity or eating. Participants reported adjusting well to GI symptoms, with multiple bowel movements each day becoming the new "normal". Participants sought advantages to GI symptoms, such as a decrease in appetite and need to use the toilet. Some felt drained or lacking in energy after experiencing nausea and diarrhoea, however, GI problems were not perceived to have a significant impact on psychosocial wellbeing.
PRAGMATISM
Participants were accepting of the renal diet and pragmatic about making necessary changes. One participant described consuming food for nutritional benefit only, rather than enjoyment. Some described compensatory strategies, such as replacing salt with large quantities of pepper or eating when thirsty. This pragmatic coping style was also evident in participants' responses to GI problems.
MAINTAINING NORMALITY
Some participants described ambiguity about dietary requirements and consumed prohibited foods in an attempt to maintain normality. Participants described eating desired foods to break the monotony of the renal diet and not 'deprive' themselves, adopting an 'it's all in moderation' attitude. One reported frequently giving in to cravings and proceeding to eat foods they knew they should not.
DISCUSSION
This study found that people receiving APD experience a Loss of Autonomy in the psychosocial consequences of GI symptoms, dietary changes, and the PD regimen. They meet many of these losses with Attempts to Gain Autonomy, including self-directed or professionally recommended strategies and changes to eating behaviours and attitudes that provide a sense of normality in the presence of ESKD. Autonomy, control, and self-management have been established as important factors for successful psychological adjustment to the challenges posed by living with a chronic disease (De Ridder et al. 2008) . Previous research has demonstrated that despite it's physical and psychosocial impacts, individuals with ESKD perceive PD to be a treatment that offers them opportunities to become selfdetermining and gain some control in managing their condition (Tong et al. 2013) . Our findings complement this view and suggest that when successful, the individual's efforts to regain autonomy promote their psychosocial wellbeing and ultimately, help them cope. However, feelings of powerlessness and frustration are amplified when attempts are inhibited by the confines of ESKD and PD, or result in additional symptoms and lifestyle challenges. Grappling with losses of autonomy and attempts to regain it was a dynamic and continual process.
GI problems are well recognised in ESKD (Cano et al. 2007; Figueiredo et al. 2012; Dong et al. 2014) . Our findings extend this knowledge, revealing that people undergoing PD experience them as an Interference to Daily Life. Frequent and unexpected bowel movements were described to impact upon daily routines, the dialysis process, sleep, and contributed to one person's decreased interest in sex. Similar difficulties have been described by individuals with irritable bowel syndrome and irritable bowel disease, of whom many experience anxiety, social isolation, and exhibit avoidance behaviour due to fear of incontinence (Betram et al. 2001; Whitehead et al. 2002; Kemp et al. 2012) . Despite their frustration, individuals in our study were Coping Well with GI problems due to the use of adaptive strategies. Given emerging understandings of the mind-gut axis (Vaziri et al. 2013; Carabotti et al. 2015; Wing et al. 2016) and extensive evidence of comorbid psychological and GI disorder symptoms (Jerndal et al. 2010; Kemp et al. 2012; Wouters & Boeckxstaens 2016) , it was anticipated that participants may describe incidences of stress, anxiety, or low mood as preceding or exacerbating GI symptoms, however, this was not the case. Nevertheless, the consequences of GI symptoms in the day-today lives of people receiving PD are novel findings that provide insight into how GI symptoms contribute to quality of life impairments.
Participants described a sense of Restriction in dietary choice and difficulty adhering to the renal diet when outside the home; challenges reported previously irrespective of CKD stage (Salamon et al. 2013; Morris et al. 2015; Palmer et al. 2015) .
Pragmatism and Maintaining Normality were central to regaining autonomy in the face of dietary limitations and GI symptoms. Moreover, in alignment with the study by Salamon et al. (2013) , some individuals described self-directed changes in eating behaviour to alleviate GI symptoms. These efforts helped participants to manage symptoms and adhere to dietary requirements with little difficulty, consistent with previously identified themes of accepting responsibility and valuing selfmanagement (Palmer et al. 2015) . GI symptoms were a contributing factor to Food Aversion, which resulted in a loss of pleasure for some. Other research has shown that people undergoing dialysis feel 'deprived' of pleasurable experiences due to dietary restrictions and distorted taste (Palmer et al. 2015) . Our findings complement this, revealing that GI symptoms compound the negative impacts of dietary restrictions on patients' lives.
Participants described continually navigating the competing consequences of ESKD and PD, including GI symptoms, fluid retention and changes in diet, body shape and weight. They attempted to master solutions to these interconnected problems, but experienced Frustration and Powerlessness when limited by dietary restrictions or an inability to exercise. Patients' attempts to master PD and adjust to the renal diet have been reported consistently in the literature (Tong et al. 2013; Palmer et al. 2015) . Our findings show that patients perceive GI symptoms as closely related to these issues, which they feel a responsibility to manage successfully given the emphasis placed on GI health by renal professionals.
Previous qualitative research has demonstrated the role of family support in patient adherence to the PD regime and renal diet (Tong et al. 2013; Palmer et al. 2015) . Participants in our study described being dependent on partners to monitor their dietary intake and prepare food. Partners were also actively involved in the dialysis regime, assuming roles of 'nurse', 'carer', and 'cook'. Such changes in partner roles and responsibilities have been documented in the literature (Palmer et al. 2015) , and reveal issues that likely contribute to carer burden in CKD.
Despite the high prevalence of psychological disorders in dialysis populations and their co-occurrence with GI dysfunction, no one in our study described significant psychological difficulties resulting from ESKD or dialysis. This may be explained by the potential bias in recruiting individuals well enough to participate, who were compliant with therapy and experienced relief from GI symptoms through medications. Assessing patients of particularly poor health or those considered 'non-compliant' can be challenging (McCarthy et al. 2010) and therefore the transferability of our findings to such groups is uncertain. Oneon-one interviews may also elicit socially desirable responses, however, the interviewer in our study presented themself as a non-clinical researcher interested in participants' experiences and views. Finally, there is the possibility of the researcher's unconscious personal biases influencing the study, however, reflexive practice was maintained to ensure rigor and trustworthiness.
Given the themes identified in our study, we recommend that future qualitative research explore the experiences of partners and family members of people undergoing dialysis, who may also be vulnerable to experiencing losses of autonomy and decreased wellbeing. Qualitative research involving renal dieticians and nurses is also needed to explore their perceptions of patients' GI health and experiences of providing dietetic advice. This may reveal discrepancies between professional and patient opinions, and thus, opportunities for improved symptom management and care. Furthermore, exploring GI health, eating behaviour and psychological wellbeing may be particularly warranted among individuals with CKD with comorbidities including irritable bowel syndrome or eating and mood disorders, or those undergoing other dialysis modalities.
IMPLICATIONS FOR PRACTICE
Our findings suggest that opportunities to foster patient autonomy in dietary and GI symptom management and other areas of patient care should be considered by renal professionals. As has been suggested elsewhere (Pelto et al. 2004; Palmer et al. 2015) , partners may also be included during the provision of dietetic advice to enhance recall of nutritional information and patient adherence to dietary instruction. However, the findings also re-iterate the significant psychosocial burden of ESKD and dialysis for individuals and their families, which should not be underestimated.
CONCLUSION
This study provides new understanding of the importance of autonomy in psychological adjustment to and coping with ESKD. The data have revealed that GI symptoms and the renal diet result in losses of autonomy in multiple life areas for people receiving PD, who respond with medical, attitudinal, and behavioural strategies in an attempt to regain autonomy. There is important related research to be pursued in future qualitative studies, with a view to inform interventions to improve quality of life in ESKD.
